Effects of purification on the bioavailability of botulinum neurotoxin type A.
Botulinum neurotoxins (BoNTs) are among the most potent biological toxins for humans. They are primarily produced by the gram-positive, anaerobic spore-forming bacterium, Clostridium botulinum. In bacterial cultures, secreted BoNTs are associated with non-toxic accessory proteins forming large complexes. Neurotoxin-associated proteins have been shown to play an important role in the oral toxicity of BoNTs by protecting them from degradation and digestion by gastric acid and enzymes. Most toxicity studies using BoNTs have been performed using highly purified toxin. In this study, the toxicities of purified and crude BoNT/A toxin preparations were compared. Protein components secreted into culture supernatants along with BoNT/A were identified by mass spectrometry and the contribution of extra proteins found in the soluble crude toxin extracts to the toxicity of BoNTs was determined in mouse models of oral and parenteral botulinum intoxication. Analysis of crude toxin composition permitted assessment of the impact of accessory proteins on the oral bioavailability of BoNT/A toxin in food matrices.